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Abstract Materials and Methods
Legumes are cornerstones of sustainable agriculture, as the symbiotic relation they form with soil bacteria, called rhizobia, results in nitrogen « In silico analysis in Noble Foundation’s M. truncatula Expression
fixation (symbiotic nitrogen fixation — SNF). SNF takes place inside new plant organs that develop for this reason, the legume root nodules. Atlas (MtGEA) and JCVI: Medicago public databases.
Plant cell membrane transporters are essential for nutrient exchange between legumes and rhizobia, facilitating the appropriate conditions for « BioEdit and Mega 5.2 programs were used for the construction of the
nodule metabolism and for being potential sites of SNF regulation. We have used the model symbiotic system of Medicago truncatula - MSTs dendrogram.
Sinorhizobium meliloti to identify plant genes involved in carbon transport in the nodule. M. truncatula is an excellent candidate for such * TMHMM Server v. 2.0 for the prediction of transmembrane helices in
studies, due to the available databases regarding the sequencing of the genome (http://mtgea.noble.org/v2, http://www.medicago.org/genome, proteins.
NCBI), the expression of genes (http://mtgea.noble.org/v2) and the active metabolic pathways (http://www.genome.jp/kegg/pathway.html). * RNA isolation and cDNA synthesis.
In silico analysis was conducted to identify M. truncatula Monosaccharide Transporters (MSTs) that are nodule-induced or nodule- « Design of gene-specific primers.
specifically expressed. Here, we present data concerning the phylogenetic taxonomy of these transporters, their gene structure, and a + gPCR to estimate gene expression levels.

prediction of the topology/secondary structure for the corresponding encoded protein. Furthermore, total RNA was extracted from different
organs and nodule developmental stages of M. truncatula, and the expression levels of these genes, analysed by RT-qPCR, is depicted. This
work represents the starting point for the elucidation of the identified MSTs’ exact physiological and biochemical role during SNF using the
available reverse genetic resources for M. truncatula.
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.é B o8 Dendrogram 1: Phylogenetic tree of the MST family in M. truncatula and Arabidopsis thaliana.(STP: sugar transport protein, PMT: polyol/monosaccharide
2 transporter, INT: inositol transporter, TMT: tonoplast membrane transporter, VGT: vacuolar glucose transporter, pGIcT/SGBI: plastidic glucose
s 08 transporter/suppressor of G Protein Beta 1, ESL: early-responsive to dehydration six-like).
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&S & & ¢ & Figure 2: Gene structure of Medtr] g104780 (up) and Medtr5g019870 (down).

Graph 1: Relative expression levels of the examined STP (A), INT (B), PMT (C), pGICT/SGBI (D), VGT (E), and TMT (F) transporters in
different nodule developmental stages and non-symbiotic organs. Bars represent means +/- SE of independent biological repeats (n=3).
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= i « Phylogenetic taxonomy of the 62 MSTs identified in the M. truncatula genome and grouping in
S 1.0
® 20 all known subfamilies (STP:25, INT:10, PMT:9, pGIcT/SGB1: 3, VGT: 2, TMT: 5, ESL: 8)
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g s 08 *Most of the MSTs showed different levels of expression in different nodule developmental stages
H 06 and different non-symbiotic organs.
ﬁ 0 0.4 * Medtr4g072030 and Medtr3g116240 showed high expression levels in root and stem.
05 @ * qRT-PCR results verified the nodule specificity in the expression of the two sugar transporters
[ — [Medtrl 104780 (STP) and Medtr5g019870 (PMT)], as found in M{GEA.
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I N R I *Predicted secondary structures of the two nodule-specific transporters are presented along with
(\eb\ Qd}'w Q:PW @h ° & & 3 IS i QOSL eebh : ° & gene structure.
Graph 2: Relative expression levels of Medtrg104780 and Medtr5g019870 in different nodule developmental stages and in different non- * The large number of the MSTs and the expression of these genes in all plant tissues indicates
symbiotic organs. Bars represent means +/- SE of independent biological repeats (n=3). their significant role in plant growth and their physiological and biochemical significance during
“TMHMM posteror probabilties for Medirigl 04760.1 TMHMM posterior prabiabiittes for MedrsgD 188701 SNF
e — e ———— * Ongoing work:
i I a) topology studies regarding the localization of the mRNAs of Medtrlgl04780 and
H % Medtr5g019870 and their corresponding proteins through expression studies of transporter-YFP
H g hybrids in nodules.
b) biochemical characterization of the transport activity after their expression in the
@ 0 i e @B a0 s a0 40 Saccharomyces cerevisiae system.
Tnsentone — e ouslle mnsnentane — L ol ¢) phenotypic characterization of M. truncatula Tntl mutant lines for the target genes.

Figure 1: Predicted secondary structure of Medtr] g104780 & Medtr5g019870.
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